A high resolution analysis of the G-band patterns of normal and aberrant chromosomes 1, bearing two linked insertions of homogeneously staining regions (HSRs) in the house mouse (Mus musculus musculus) reveals the inverted pattern of the euchromatic region between the HSRs. On the basis of this analysis a hypothesis on the origin of the aberrant chromosome is put forward: the double insertion is a result of an inversion of the chromosome 1 of Mus musculus domesticus bearing a single insertion of HSR. The proximal breakpoint is localized inside the HSR, and the distal one between subbands E3 and E4.
INTRODUCTION
Several populations of the house mouse (Mus musculus) from Western Europe to the Far East have been shown to be polymorphic for chromosome 1 carring one or two insertions of homogeneously staining regions (HSR) (Agulnik et a!., 1988 , Traut et a!., 1984 , Yakimenko, Korobitsina, 1988 . This double insertion is characteristic to Asian populations of M.m. musculus, while the single one is found in Mm. domesticus. An homology between the DNA sequences belonging to the HSR of M.m. domesticus and M.m. musculus has been demonstrated (Weith et a!., 1987) . The HSR was shown to represent amplified and probably rearranged DNA sequences (Weith eta!., 1987) . A coincidence in location of the single insertion of M.m. domesticus and the proximal insertion of M.m. musculus was demonstrated: both of them were localized at the distal end of subband CS (Agulnik et a!., 1988 , Traut et a!., 1984 . The total length of insertions has a wide range of variation in both subspecies: from 6 to 30 per cent of the size of normal chromosome 1 in M.m. domesticus (Traut et aL, 1984) and from 30 to 50 per cent in M.m. musculus (Agulnik et a!., 1988 flaming, and stained for 5 mins in 5 per cent Giemsa (Merk) dissolved in phosphate buffer (pH 6.8). G-bands were obtained by mild treatment with 0125 per cent trypsin for lOs, using chromosome slides that had been kept at room temperature for 7 days (Ikeuchi, 1984) . Fig. 1 shows the prometaphase G-band pattern of the normal and aberrant chromosome 1 of Mm. musculus. The proximal insertion is located more distally than subband C5, confirming our earlier findings. On the basis of routine G-banding of metaphase chromosomes, the distal insertion of M.m. musculus was localized between sub-bands E3 and E4 (Agulnik et a!., 1988) . However, the high resolution analysis allowed us to visualize a Taking into account all these facts, it is easy to suppose that the aberrant chromosome 1 of Mm. 'liii'
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spreading in feral populations of house mouse from the Volga to the Far East.
One could argue that the simple inversion hypothesis proposed above, is inadequate to explain the origin of the double insertion, from the single insertion, because it does not account for the duplication. Two steps seem to be required: a tandem duplication of the HSR, followed by an inversion of one HSR together with distal baiids D and E. This argument would be valid for normal chromosomal material. However we are dealing with HSR, which represents amplified sequences of DNA, and a wide variation in size has been described in both subspecies. It is therefore now From the results of the analyses of mitochondrial DNA patterns (Ferris et aL, 1983) , and of the isozyme spectrum (Thaler et aL, 1981) , the time of divergence of the subspecies M.m. musculus and M.m. domesticus has been estimated as being 1-15 millions years ago. These data suggest that the chromosomes carrying the HSRs have been maintained in natural populations of house mouse over a long time. Their frequencies in Siberian as well as in European populations are rather high.
However the causes of their widespread occurrence and adaptive significance are still unclear.
